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Data structure lessons are lessons that teach a variety of knowledge about 
algorithms that can develop reasoning and understandable analysis. To be able 
to understand data structures broadly, it must be started with understanding 
the basic concepts in data structure lessons. The success or failure of a student 
in understanding data structure lessons is largely determined by understanding 
the concept. Therefore, lecturers need to provide assistance or encouragement 
in learning data structures. It takes media that can support interest and 
attractiveness to learning data structures. Innovative learning includes 
learning based on e-learning in learning, one of which is using the CAI 
(Computer Assisted Instruction) method. The CAI (Computer Assisted 
Instruction) method generally refers to all educational software accessed via a 
computer where students can interact with the computer. 
Keywords: cooperative, triangle, student 
 
1. INTRODUCTION  
 According to Warsita (2008: 85), learning is an attempt to make students learn or an activity to 
teach students. In other words, learning is an effort to create conditions for learning activities to occur. 
Learning is a process of interaction between students and educators and learning resources in a learning 
environment. Learning is an assistance provided by educators so that the process of acquiring knowledge 
and knowledge can occur, mastery of skills and character, and the formation of attitudes and beliefs in 
students. [1]–[4] 
Advances in information and communication technology have a positive impact on the world of 
education. therefore it is necessary to develop a learning media that can help to be able to learn 
independently and understand the material being taught to provide flexibility for students, especially in the 
scope of recovery. Data structure learning is a lesson that teaches a variety of knowledge about algorithms 
that can develop reasoning and analysis. which is understandable. Currently, student learning still uses 
manual methods such as using pictures and blackboards. With this manual method, students can only learn 
what the lecturer says. In addition, the implementation of data structure learning today in general, lecturers 
still dominate the student class, only passively. The conventional way of learning makes some students tend 
to get bored without any new way for students to learn data structures. A media that can support interest 
and attractiveness in learning data structures is needed. Innovative learning includes learning based on e-
learning in learning, one of which is using the CAI (Computer Assisted Instruction) method. [5]–[9] 
Computer-Assisted Instruction (CAI) which means it is a computer system that can deliver 
instruction directly to the recipient of information by interacting with the programmed subjects. Computers 
as a medium for conveying learning materials/information, instructions in solving practice questions as well 
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as assessors. The term Computer Assisted Instruction (CAI) can be defined as a computer user directly with 
students to convey learning content, provide exercises, and test learning progress for students. Use of 
learning Computer-Assisted Instruction (CAI) is expected to change learning patterns because of interactive 
computer media assistance. The Computer Assisted Instruction (CAI) model is divided into 4 types, 
namely: Tutorial, Drill, and Practice (Exercise), Simulation (simulation), and Educational Games.[10], [11] 
The CAI (Computer Assisted Instruction) method generally refers to all educational software that is 
accessed via a computer where students can interact with the computer. In the CAI (Computer Assisted 
Instruction) method, it can display learning using various types of media, including text, images, sound, 
and video. [8], [12], [13] 
 
2. METHOD 
 This research applies the stages of requirements, analysis, and design, coding, and testing, 
implementation, and improvement. Activities that flow from one phase (stage) to another sequentially and 
each phase is passed first to completion to the next phase. In the requirements stage, the research carried 
out the process of fact-finding early, namely by giving questionnaires to learners, in this case, students who 
are currently studying or have studied algorithms. At the analysis and design stages, the research carried 
out a process of fact-finding further with literature studies then translated the results at the requirements 
stage into system design (UML) and face-to-face (display) software. Literature studies include reviewing 
related books, articles, and journals related to CAI. The final result of this stage is a system design and a 
CAI application screen display. 
 Entering the coding and testing stage, the results of the design stage are implemented using a 
programming language that is understood by computers to produce CAI applications with basic data 
structure materials. This stage is the implementation of the design stage which will technically be carried 
out by the programmer. During the coding stage, it will be carried out simultaneously with trials to test the 
program deficiencies and functions of the CAI system being made. After all the functions of the CAI 
application have been tested to minimize errors and maximize compliance with pre-defined needs, the next 
stage is the implementation of the CAI application on the server so that it can be accessed by learners for 
testing. The last stage is system maintenance, including development. When the system is running, there is 
the possibility of minor errors that were not found before or the addition of new functions. Minor errors in 
the CAI application such as small writing, inappropriate colors, and typos are corrected. 
 
3. RESULT AND DISCUSSION 
The following are the results of the implementation of the designed Data Structure learning program. 
1. Display Material Menu 
In this material menu, three learning materials will be discussed, the stages of data structure learning, 
namely the stack, queue and tree material, each material will display the type of learning and discussion in 
stages according to data structure learning, the material menu can be seen in Figure 1 below. 
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Figure 1: Material Menu Display 
 
a. Stack Material Display 
In this material menu will discuss stack learning which contains the meaning of stack. The display stack 
material can be seen in Figure 2 below. 
 
 
Figure 2: Stack Material Display 
b. Queue Content Display 
In this material menu, it will discuss queue learning which contains the meaning of queue. The queue 
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Figure 3: Queue Material Display 
c. Material Tree Views 
In this material menu, we will discuss learning trees that contain the meaning of trees. The material display 
of the tree can be seen in Figure 4 below. 
 
 
Figure 4: Material Tree Views  
2. Exercise Menu Display 
In this menu there are multiple-choice questions, this menu will display exercises that have several answer 
choices that must be selected as can be seen in Figure 5 below. 
 
 
Figure 5: Display of Exercise Materials. 
a. Problem Solving Display  
In this display there is the completion of practice questions, where if the answer is wrong then the answer 
will be displayed in the completion button. seen in figure 6 below. 
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Figure 6: Multiple Choice Problem Solution Display 
b. Exercise Score Display 
In this menu there is a Training Score, this menu will display the score for training, so this menu is related 
to the training menu because the questions that are answered are correct, then the value is 10 if it is wrong 
then the value is 0. seen in Figure 7: below. 
 
Figure 7: Display Score in Training 
3. Menu Display Tutorial 
In this menu there is a video about the meaning of the material discussed and the steps for solving the 
problem, it can be seen in Figure 8 below. 
 
 
Figure 8: Tutorial Menu Display 
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4. Simulation Menu Display 
On the Simulation menu, you will discuss how to solve existing problems in the form of animation. seen in 
Figure 9 below. 
 
 
Figure 9: Simulation Menu Display 
5. Games Menu Display 
On the Games menu, we will discuss Games about Puzzel in the form of random picture games. Can 
be seen in Figure 10 below. 
 
 
Figure 10: Games Menu Display 
6. Display Score on Games 
In this view there is a Games Score, in this menu, the score for Games will be displayed so this display is 




JURNAL SCIENTIA, Volume 8 No 1 August 2019   ISSN 2302-0059 
 
JURNAL SCIENTIA is licensed under a Creative Commons Attribution-NonCommercial 4.0 International License (CC BY-NC 4.0) 




Figure 11: Score Games display 
 
4. CONCLUSION 
The design of this application can help students who want to learn data structure courses as a form of 
implementation to know the extent of students with this application. The concept of the Computer Assisted 
Instruction Method can be applied in making learning to support the learning process so that students 
majoring in computers can understand more about data stricture lessons. Application design Learning data 
structures that are made can produce more attractive, fast, and interesting learning. 
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